Despite many water, sanitation, hygiene (WASH) and other environmental health challenges in sub-Saharan Africa, little is known about interactions involving scientists, journalists and the public to aid public understanding of the relationship between WASH and health. Using purposive sampling, we conducted key informant interviews and focus group discussions with scientists, journalists and members of the public in Ghana and Uganda to identify issues associated with the promotion of public engagement with WASH and other environmental health issues. An inductive thematic analysis was used to explore the evidence, challenges and opportunities of public engagement. The effectiveness of public engagement was constrained by poor interactions between scientists and journalists and limited understanding among the public on WASH and other environmental health issues. Challenges identified included inadequate scientists-journalists collaborations, scientists' lack of time, pressure from media organizations and concerns about journalists' inadequate capacity to communicate environmental issues due to lack of training. Possible solutions included increased interactions, science communication training and using public information officers as knowledge brokers between scientists and journalists to boost public engagement with WASH and other environmental health issues. Our study contributes to the literature on the need to actively engage the public with WASH and other environmental health concerns.
INTRODUCTION
Environmental health issues such as water, sanitation and hygiene (WASH) confront sub-Saharan Africa, resulting in avoidable diseases on the continent (World Health Organization ). Unfortunately, sub-Saharan Africa is one of the developing regions that missed the water and sanitation targets proposed in the Millennium Development Goal (World Health Organization ). Greater efforts are needed to attain the Sustainable Development Goals (SDGs) of increasing access to improved water sources for all by 2030 (Cornish ) . Such efforts require a multidisciplinary approach (Cornish ) , including the active involvement of scientists, science journalists, policymakers and members of the public.
Interactions between scientists and others, such as science journalists, policymakers and members of the public, are important for at least three reasons. First, scientists have a social responsibility to let members of the publictaxpayersand policymakers understand the potential impact of their research through such interactions (Davies ) . Second, many journalists with interest in reporting science do not have scientific backgrounds (Appiah et al. ) , and thus such interactions could help journalists develop more interest in covering science.
Finally, in part through the public image of scientists as people who are disconnected from society or not 'normal', the gap between scientists and the public is wider (Massarani & Peters ) . Scientists' interactions with the public in forms such as media interviews and face-to-face meetings including scientific café could help bridge this gap (Matheson ) . While it is the responsibility of journalists to translate scientific terms to the public, scientists should be able to communicate directly with the public (Brownell Price & Steinman ) .
The interactions involving scientists, science journalists and members constitute a form of public engagement.
In addressing the effectiveness of public engagement in the context of WASH and other environmental health issues, it is necessary to describe what is meant by 'public engagement'. Some researchers indicate that public engagement has no specific definition and have interchanged it with the term 'public participation' (Bauer & Jensen ) .
Others define public engagement as 'any scientific communication that engages an audience outside of academia' (Poliakoff & Webb , p. 244) . Moreover, public engagement is defined as 'a two-way process, involving interacting and listening, with the goal of generating mutual benefit' (http://www.publicengagement.ac.uk/explore-it/ what-public-engagement). The variations in the definitions have implications for the audiences and mechanisms for achieving public engagement goals and objectives (Rowe & Frewer ) .
Journalists view public engagement as an opportunity
to educate the public on scientific issues (Besley & Roberts ) . In such a context, journalists act as advocates for an idea rather than as conveyors of news. 
METHODS

Sampling and recruitment
In both Ghana and Uganda, we conducted key informant interviews and focus group discussions (FGDs) with journalists, scientists and members of the public.
The scientists whose views were sought distinguished themselves from the others through their involvement in In Uganda, a co-author, who is a science journalist, helped recruit journalists with a similar interest in the Mbarara region of Uganda. The scientists were purposively selected from the KNUST in Ghana and the MUST in Uganda. In each country, the respective AfricanSNOWS consortium project manager helped recruit scientists and members of the public with interest in WASH and other environmental health issues. The project managers had face-to-face contacts with, or telephoned, scientists and members of the public most of whom had previously participated in AfricanSNOWS consortium activities including workshops.
Data collection tools and process
Respondents were informed of the voluntary nature of the study. Written informed consent was obtained from all respondents before beginning the interviews and the FGDs. journalists and 10 members of the public participated in the study (Table 1) .
Data analysis
An inductive thematic analysis based on the framework In other words, the quality of a theme is valued more than the frequency of statements that make up the theme (Vaismoradi et al. ) .
Two coders with experience in analysing qualitative data used an integrated approach to develop a thematic index from the transcripts. Using Excel spreadsheets, the data were summarized and assigned to three broad themes: evidence of public engagement efforts, challenges of public engagement and facilitators of public engagement.
Similar identified themes were grouped and relationships existing between them were explored. The two coders met several times to resolve discrepancies such as the wrong placement of quotes and themes.
RESULTS
In both countries, themes that resulted from the interviews and the FGDs were about (a) current nature of public engagement, (b) challenges of public engagement and (c) facilitators of public engagement.
Evidence of public engagement
In Ghana, members of the public thought that environmental health issues were reported less in mass media than other issues. Among the few environmental health topics, journalists covered water and sanitation issues more than other environmental health topics. Limited understanding and curiosity among the public on matters related to environmental health was mentioned as a potential reason for low coverage of such issues in the media.
When it comes to interaction between scientists and journalists, journalists reached out to the scientists more frequently to discuss environmental health stories than the other way round. Such interaction, however, was highly limited to drastic situations such as disaster or epidemics. The apparent lack of interest among the public in environmental health issues was also cited as a barrier to public engagement. Other key barriers to effective public engagement included financial pressure among scientists and journalists, scientists' lack of time, lack of education among the public on environmental health issues, lack of scientists who communicate their research findings outside of journal articles, incomprehensible scientific language of journal articles that cannot be simplified for the mass media and political interference in media coverage. Another important barrier to reporting was the lack of funds to cover environmental health stories. Very few media organizations supported their journalists to cover environmental health issues because such coverage was expensive.
'Every media house in Uganda is a profit making venture and to be honest with you … the owners of these media houses they will tell you they are looking at very cheap content that attracts the audience. ( In Uganda, the increased interaction between scientists and journalists was suggested to promote public engagement. Journalists viewed themselves as key bridges between the public and scientists in communicating WASH and other environmental health issues.
'It is our job to entertain, inform and teach people.
Because trust me a peasant down there, if you don't teach them garbage near their houses is not good there is no way they will learn. (Interview 9, Journalist,
Uganda)'
For better communication between scientists and journalists, there was a growing interest among participants on the role of public information officers (PIO) in research institutions.
'We need a communication officer who could also help us to package this thing with the journalist. The journalists become one of our routes of communication.
(Interview 2, Scientist, Uganda)'
Having a science communication training programme that brought together scientists and journalists for interactions was suggested as having the potential to increase public engagement. Social media and conventional channels, such as television and radio, were mentioned as important channels to disseminate environmental health information to the public. Some findings were specific to the countries. In Uganda, respondents mentioned how members of the public were interested more in short-term rather than long-term WASH Organizational challenges such as a lack of funding for journalists undertaking investigative WASH and environmental stories could also discourage reporters to engage with scientists and members of the public (Hansen ) .
The study by Poliakoff & Webb () also identified a lack of skills as a barrier to public engagement among UK scientists. The lack of effort by scientific institutions to popu- Our findings have some strengths and limitations. First, our study combines FGD and interview data, thus enhancing data richness (Lambert & Loiselle ) . Second, that each focus group had all the three key actorsscientists, journalists and members of the publicensured each perspective was valued (Kitzinger ). However, we were aware that having different groups in FGDs could lead to intimidation, especially in instances similar to that of a teacher-pupil relationship. Moreover, larger studies, including surveys with rigorous sampling strategies, are needed to explore this topic, so that the findings could be generalized to the populations of scientists, journalists and the public in the two countries.
CONCLUSION
The current study contributes to the literature on the need to actively engage the public with WASH and other environmental health concerns by integrating the perspectives of scientists, journalists and members of the public to explore the topic. Our findings show that despite the challenges of public engagement with WASH and environmental health issues in Ghana and Uganda, potential solutions exist for strengthening effective engagement among these actors. Disseminating WASH and other environmental health issues accurately to the public is a collective effort that requires the active participation of journalists, scientists and the public. More research is needed to explore the extent to which these actors could engage or collaborate with each other to tackle WASH and related issues.
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